Calcarea phosphoricum works well if the teething process is slow or and the teeth that form are weak and may decay easily. It is also useful in headaches, heartburn, indigestion, and pain after eating. Magnesium phosphoricum (Magnesium phos) is found inside the cells of muscles, nerves, bones, brain, and spine. It is a great anti-spasmodic remedy in Homoeopathy. It is useful in cramping of muscles with radiating pain, neuralgic pains, toothache, vertigo, angina pectoris, and soreness of throat. [4] These three medicines are used in lower trituration as boichemic medicines.
It is believed that Homoeopathic formulations are safe without performing any safety study; however, there is no scientific rationale to assume that plants or other medicinal sources, their parts, or derived products, including those of long-standing popular use, are intrinsically safe or beneficial, [5] and it has been reported that many of the drugs used in Homoeopathy with approved pharmacological activity have been rejected as their safety profile is not evaluated, so they would require fewer and simpler preclinical and clinical studies for validation. [6] A scientifically carried out screening is, therefore, important to ascertain safety and efficacy of products used traditionally in Homoeopathy.
Therefore, the present study was carried out to evaluate the safety profile of these homoeopathic medicines i.e. as Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, Magnesium phosphoricum 6X which are used for treating various disorders. [7] mAteRiAls And methods
Animals
The study was carried out in the Department of Pharmacology with the approval of the Institutional Animal Ethics Committee, All India Institute of Medical Sciences (AIIMS), New Delhi (698/ IAEC/12). Adult Wistar albino rats (150-200 g) from the Central Animal Facility, AIIMS, were used in the study. Animals were housed under standard laboratory conditions at 25 ± 20°C, and humidity levels were in the range of 30%-70% in groups with free access to food and water ad libitum. They were acclimatized to the laboratory conditions for a period of 5 days before the study.
Drugs and chemicals
The homoeopathic drugs in the form of tablets were provided by the Central Council for Research in Homoeopathy, Ministry of AYUSH, New Delhi (manufactured by Kerala State Homoeopathic Corporate Pharmacy Limited, Kerala, India).
Acute toxicity study
Acute oral toxicity test was performed as per the OECD-425 guidelines (OECD, 2001) . All the animals were randomly distributed into different treatment groups. Following the fasting period, the female Wistar rats (n = 5) were weighed, and the dose was calculated in reference to the body weight. For the main test, a single dose of 2000 mg/kg of each drug was administered to rats in the treatment groups by oral route on day 1. Groups 1, 2, 3, and 4 were given Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X administered orally on day 1 and observed till 10 days, respectively. Food was provided to the rats approximately an hour after treatment. The animals were observed 30 min after dosing, followed by hourly observation for 8 h till 10 days. [8] 
Subacute toxicity study
Evaluation of 28-day oral toxicity of homoeopathic drugs was carried out in 5 male and 5 female Wistar rats in each group according to the OECD guidelines for testing of chemicals -407 (OECD, 2008). Group 1 was given normal saline and served as normal control; Groups 2, 3, 4, and 5 were given Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X administered orally for 28 days, respectively. Body weight were recorded on days 0, 7, 14, 21, 28 and statistical analysis was carried out by one way ANOVA as compared to normal control. At the end of 28 days (subacute toxicity), rats were sacrificed by cervical dislocation. Blood samples were collected for haematological and biochemical analysis under diethyl ether anesthesia through the retro-orbital sinus. The liver, kidney, heart, brain, and ovaries also harvested immediately and organ weights measured. These organs were fixed in 10% formalin for histopathological examination. [9] Biochemical and haematological parameters were measured and analysis of all treatment groups (Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, Magnesium phosphoricum 6X) was carried out as compared to normal control.
Chronic toxicity study
Chronic toxicity tests determine toxicity from exposure for a substantial portion of a subject's life. They are similar to the subchronic tests except that they extend over a longer period of time (180 days) according to the OECD guidelines for testing of chemicals -452 (OECD, 2008) Chronic toxocity study was conducted on in 5 male and 5 female Wistar rats in each grooup. Group 1 was given normal saline and served as normal control; Groups 2, 3, 4, and 5 were given Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X administered orally for 180 days, respectively. The animals were observed daily for clinical signs of toxicity. The body weight, biochemical and hematological parameters were measured and analysis of all treatment groups (Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, Magnesium phosphoricum 6X) was carried out as compared to normal control. [10] A flowchart has been added describing the detailed experimental protocol for all the treatment groups in acute, subacute, and chronic toxicity studies [ Figure 1 ].
Results

Acute oral toxicity study
Acute oral toxicity of the homoeopathic drugs was determined using the limit test at 2000 mg/kg. All animals were observed for mortality for 10 days. All animals survived for 10 days as shown in Table 1 , indicating that 2000 mg/kg of homoeopathic drugs was considered safe in rats.
Subacute oral toxicity study (28 days)
Effect of administering different homoeopathic drugs on Wistar rats for 28 days All the animals survived on regular administration of Homoeopathic drugs for 28 days. The results indicated that no significant changes were observed in body weight [ Table 2 ], relative organ weight [ Table 3 ], biochemical parameters [ Table 4 ], and haematological parameters [ Table 5 ] as compared to control. No histopathological changes were observed in the tested animals as compared to normal control. Number of animals alive/tested Table 2 .
Effect on body weight change
Effect on relative organ weight
After administration of homoeopathic drugs for 28 days, there were no significant changes observed in relative organ weight of different organs. Treatment with homoeopathic drugs do not cause any change in organ weight. No signs of gastric ulceration or erosion were observed. Relative organ weight of different organs in control and treated groups is presented in Table 3 .
Effect on biochemical parameters
After administration of homoeopathic drugs for 28 days, there were no significant changes observed in biochemical parameters (hepatic transaminase level, triglycerides level, high-density lipoprotein level, and serum creatinine level) as compared to control as shown in Table 4 . The effect of Homoeopathic drugs on the haematological parameters is presented in Table 5 . 
Histopathological evaluation
No histopathological changes were observed in kidney, liver, brain, testis, ovary, and heart of various treated animals in comparison to normal control animals after administration of homoeopathic drugs for 28 days.
Chronic toxicity study (180 days)
Effect on body weight change No significant changes in body weights of treated rats were observed when compared to untreated control groups. The body weight changes of control and treated groups are shown in Table 6 .
Effect on relative organ weight
After administration of homoeopathic drugs for 180 days, there were no significant changes observed in relative organ weight of different organs. Treatment with homoeopathic drugs does not cause any change in organ weight. No signs of gastric ulceration or erosion were observed. Relative organ weight of different organs in normal control and treated groups is presented in Table 7 .
Effect on biochemical parameters
After administration of Homeopathic drugs for 180 days, there were no significant changes observed in biochemical parameters (hepatic transaminase level, triglycerides level, high-density lipoprotein level, and serum creatinine level) as compared to normal control as shown in Table 8 .
Effect on haematological parameters
After administration of homoeopathic drugs for 180 days, there were no significant changes observed in haematological parameters (Hb, RBC, WBC, platelets, blood glucose, and clotting and bleeding time) as compared to normal control.
The effect of Homoeopathic drugs on the haematological parameters is presented in Table 9 .
Histopathological evaluation
No histopathological changes were observed in kidney, liver, brain, testis, ovary, and heart of various treated animals in comparison to normal control animals after administration of homoeopathic drugs for 180 days as shown in Figures 2 and 3 .
discussion
In the present study, the safety profile of various homoeopathic drugs, that is, Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X was evaluated. Homoeopathic drugs were used in day to day life and considered safe. However, there are very limited data available for the safety evaluation of these homoeopathic drugs. Hence, in the present study, it was evaluated that these homoeopathic drugs were safe in acute, subacute, and chronic toxicity studies. These studies were performed according to the OECD guidelines.
The acute toxicity test was conducted according to the OECD guideline 425. [8] The test is a sequential test that uses a maximum of 5 animals. A test dose of 2000, or exceptionally 5000 mg/kg, may be used. The procedures for testing at 2000 and 5000 mg/kg are slightly different. The selection of a sequential test plan increases the statistical power and also has been made to intentionally bias the procedure toward rejection of the limit test for compounds with LD 50 near the limit dose, that is, to be on the side of safety. As with any limit test protocol, the probability of correctly classifying a compound will decrease as the actual LD 50 more nearly resembles the limit dose. In the acute toxicity studies, oral LD 50 of homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) in wistar rats was >2000 mg/kg body weight. The 10-day observation period during the acute oral toxicity study and body weight measurements did not reveal any toxic effect in Wistar rats (data not shown). Necropsy at the end of the study did not reveal any gross pathological abnormality in rats. These observations from oral acute toxicity study suggest that the homoeopathic drugs are practically nontoxic. Hence, there were no mortality or any sign of toxicity observed after oral administration of drugs up to the dose level of 2000 mg/ kg in rats. In addition, the LD 50 was found to be >2000 mg/kg.
The subacute toxicity studies were conducted according to the OECD guidelines 407. [9] The test substance is orally administered daily to several groups of experimental animals, one dose level per group for 28 days. During the period of administration, the animals were observed closely each day for signs of toxicity. Animals that die or are euthanized during the test are necropsied and at the conclusion of the test surviving animals are euthanized and necropsied. A 28-day study provides information on the effects of repeated oral exposure and can indicate the need for further long-term studies. It can also provide information on the selection of concentrations for long-term studies. The data derived from these test guidelines should allow for the characterization of the test substance toxicity, for an indication of the dose-response relationship and the determination of the no observed adverse effect level (NOAEL).
The administration of Homoeopathic drugs such as Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X for 28 days did not produce any significant change in haematological and biochemical parameters of male and female rats as compared to those in normal control group. All animals survived until the scheduled necropsy and their physical and behavioral examinations did not reveal any treatment-related adverse effect. No pathological changes were observed in histological section of heart, kidney, liver, testis, ovaries, and brain of homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) treated male and female rats as compared to normal control animals. These observations from oral acute and subacute toxicity study suggest that the extract is practically nontoxic, found to be safe, and the NOAEL of the extract was found to be 70 mg/kg/day.
The chronic long-term administration of homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) for 180 days was further explored to confirm the safety of homoeopathic medications. As these homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) are mineral based, so their long-term safety studies are needed and it was done according to the OECD guideline 452. [10] The test substance is administered daily to several groups of experimental animals, normally for 6 months. This duration is chosen to be sufficiently long to allow any effect of cumulative toxicity to become manifest, without the confounding effects of geriatric changes. The test substance is normally administered by the oral route. The study design may also include one or more interim kills, for example, at 3 months, and additional groups of animals may be included to accommodate this. During the period of administration, the animals are observed closely for signs of toxicity. Animals that die or are killed during the test are necropsied, and at the conclusion of the test, surviving animals are killed and necropsied. The body weight and the relative organ weights of experimental animals Figure 3 : (A1-A3) Normal control (brain, testis, and ovary), (B1-B3) Ferrum Phosphoricum 3X (brain, testis, and ovary), (C1-C3) Ferrum Phosphoricum 6X (brain, testis, and ovary), (D1-D3) Magnesium Phosphoricum 6X (brain, testis, and ovary), and (E1-E3) Calcarea Phosphoricum 6X (brain, testis, and ovary). Photomicrographs were taken at magnification (×20). No histopathological changes were observed in brain, testis, and ovary tissues of treated group when compared to control group in chronic toxicity study did not show any significant change after administration of the different homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) for 180 days when compared to the control group. Comparison of relative organ weights between treated and control group of animals has conventionally been used to evaluate the toxic or adverse effects of test compounds or drugs. Relative organ and change in body weight is also used as an assessment of therapeutic response to drugs. This means that these homoeopathic drugs did not have any adverse effect on experimental animals that would cause them to decrease appetite. This signifies that the organ weights did not indicate any toxic or adverse effect from Homoeopathic drugs.
Haematological parameters analyzed included the complete blood count of experimental and control group animals.
Analysis of blood parameters in animal studies is relevant to evaluate the risk of alterations of the haematopoietic system in toxicity studies, for necessary application to humans. In this study, administration of the different homoeopathic drugs after 180 days induces no significant change in all haematological parameters as compared to control group. The effect on Hb concentration and WBC count indicated the unlikelihood of the homoeopathic drugs to induce anemia even after long use. Assay of biochemical parameters was performed to evaluate the liver, renal, lipid, and glycemic profiles of experimental compared to control animals, in order to give insight into pathological changes and nature of disease.
In this study, assay of the liver profile parameters (serum glutamic oxaloacetic transaminase, and serum glutamic pyruvic transaminase) revealed normal functioning of the liver after 180 days of administration at different homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X), with normal values in experimental animals as compared to control group. The bleeding time in rats was measured by tail tip amputation method and is usually defined as the time of the first cessation of bleeding. No significant changes were observed in bleeding time of Homoeopathic drugs as compared to normal control animals and the data obtained is in correlation to the previous studies. [5, 11] Creatinine is indicator of glomerular filtration rate, which is an indicator of the renal function. The renal profile parameters (creatinine and blood urea nitrogen) are in normal range in all experimental animals for 180 days, when compared to control group. Histopathological examinations of the liver, kidney, heart, brain, testis, and ovaries did not reveal any morphological change after administration of the homoeopathic test compounds.
Thus, we corroborate that the mineral-based homoeopathic drugs (Ferrum phosphoricum 3X and 6X, Calcarea phosphoricum 6X, and Magnesium phosphoricum 6X) are safe and produce no toxicity even administered for longer durations. These can be invariably used for clinical purposes. Further, this study can be elaborated and effect of homoeopathic drugs on DNA damage and genotoxicity can further be evaluated to study the scope of these drugs on molecular levels.
conclusion
These homoeopathic drugs are considered safe as no adverse effect on biochemical and hematological parameters and histopathology of heart, kidney, liver, brain, ovaries, and testis was observed even after administering these drugs for 180 days. Estudio de seguridad oral aguda, subaguda y crónica de los medicamentos homeopáticos en ratas RESUMEN Fundamento: Los médicos homeópatas recomiendan frecuentemente los medicamentos homeopáticos en la vida cotidiana como agentes terapéuticos. Sin embargo, la seguridad de los medicamentos homeopáticos sigue constituyendo un reto debido a la elevada variabilidad de los componentes químicos implicados. En el presente estudio se investigó la toxicidad oral aguda, subaguda y crónica de diferentes fármacos homeopáticos (Ferrum phosphoricum 3X, Ferrum phosphoricum 6X, Calcarea phophorica 6X, Magnesium phosphoricum 6X) en modelos experimentales. Métodos: En el estudio de toxicidad oral aguda, los medicamentos homeopáticos se administraron por vía oral a dosis de 2.000 mg/kg body weight, observando a los animales en cuanto a síntomas tóxicos hasta 10 días, tal como imponen las directrices de la OCDE. En el estudio de toxicidad subaguda y crónica, los medicamentos homeopáticos fueron administrados durante 28 días y 180 días, respectivamente, conforme indican las directrices de la OCDE. Al final de los 28 y 180 días, se sacrificó a los animales y se evaluaron los parámetros de toxicidad. Asimismo, se efectuaron evaluaciones histopatológicas de diferentes órganos para evaluar cualquier tipo de toxicidad. Resultados: En el estudio de toxicidad aguda, no se observó mortalidad a una dosis de 2.000mg/kg, lo que indica que la DL50 oral de los fármacos homeopáticos es superior a 2.000mg/kg. La administración de los fármacos a dosis de 1.000 mg/kg de peso corporal durante 28 y 180 días no provocó cambios significativos en los parámetros hematológicos y bioquímicos de las ratas macho y hembra, en comparación con el grupo de control normal. No se observaron cambios patológicos en los resultados histológicos de los diferentes órganos de las ratas tratadas en comparación con los animales de control. Conclusiones: Estos fármacos homeopáticos son seguros y no producen toxicidad cuando se administran por más tiempo.
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